A small bowel enema was performed in patients with non-responsive coeliac disease, in coeliac patients on a normal diet (untreated) and those who had shown a good response to a gluten free diet, and in control subjects to determine whether there were any specific radiological features of the non-responsive state. A significant reduction in the average number of jejunal folds and an increase in the number of ileal folds (reversal ofthe jejunoileal fold pattern) was found in eight of nine nonresponsive coeliac patients, one of seven untreated coeliac patients, and in none of the good responders or control subjects. This pattern identifies coeliac patients with a poor response to a gluten free diet who are likely to suffer major complications.
Barium follow through examination in adult coeliac disease often shows non-specific features of malabsorption, particularly dilatation of the bowel and coarsening of the valvulae conniventes with variability of fold thickness.' A unique appearance has been described in coeliac disease with a decrease in the number of folds in the jejunum and an increased number of folds in the ileum.23 This reversal of the normal jejunoileal fold pattern has been found only in patients with longstanding untreated coeliac disease, and in one study two of the five patients with this appearance developed complicating histiocytic lymphoma.2 The small bowel enema (enteroclysis) technique is increasingly replacing the barium follow through examination in the study of small intestinal diseases.4 In untreated coeliac disease there is increased separation of the jejunal folds with a reduction in the number of folds per inch ofproximal jejunum.S There is also increased thickness of the ileal folds and in some patients an increase in the number of ileal folds. At its most extreme this results in reversal of the jejunoileal fold pattern with atrophy ('colonisation') of the jejunum and 'jejunalisation' of the ileum. 3 Non-responsive coeliac disease is uncommon and difficult to diagnose and differentiate from non-compliance with a gluten free diet.6 The diagnosis depends on repeated jejunal biopsies, tests of malabsorption, and immunological tests Approximately 10 to 15% of patients with adult coeliac disease have a poor response to a gluten free diet.6 I'2 These poorly responsive patients have impairment of mucosal DNA synthesis,'2 and in some cases deficiency of Paneth cells'" and slowly reversible mucosal changes such as subepithelial collagen deposition.'3 In some patients the poor response to a gluten free diet alone is due to coexistent food hypersensitivities to, for instance, soya protein,6 and in others it is due to associated zinc deficiency'4 or underlying lymphoma.'5 As further investigation and treatment is necessary in these patients it is important to be able to identify them and to distinguish them clinically from coeliac patients with a poor response due to noncompliance with a gluten free diet. As a reversed jejunoileal fold pattern is only rarely found in untreated or good responder coeliac patients, the small bowel enema offers a reliable means of identifying truly non-responsive patients.
Several mechanisms have been suggested to account for reversal of the jejunoileal fold pattern. There is a slowing of the basic electrical rhythm in coeliac disease and this could account for the distensibility and impaired peristalsis which result in increased separation of the circular folds in the jejunum.5 The 'jejunalisation' ofthe ileum is thought to represent adaptive compensatory hypertrophy of the ileum consequent to prolonged jejunal villous atrophy.2 Certainly, enhanced absorption of glucose and amino acids has been shown in the ileum in coeliac disease. 16 A similar response is seen after jejunal resection and after jejunoileal bypass surgery; and in all these conditions enteroglucagon concentrations are raised. The enteroglucagon concentration correlates with crypt cell production rate, and enteroglucagon is considered to be the 'growth hormone of the small intestine,' though this remains to be definitively proved."' In this respect, however, a patient has been described with an enteroglucagon-secreting renal tumour in whom the small intestine, on follow through examination, was dilated with coarse, thickened mucosal folds. 18 Microscopy of the intestine showed conspicuous hypertrophy of the villi. All these features returned to normal when the tumour was removed and the enteroglucagon concentrations returned to normal, suggesting that this hormone affects intestinal adaptation. In coeliac patients the raised enteroglucagon concentrations found in response to jejunal villous atrophy presumably enhance absorption in the ileum.
Whatever the underlying mechanism, the finding of a reversed jejunoileal fold pattern in a coeliac patient on a gluten free diet strongly suggests that the patient is a non-responder. A small bowel enema should be performed in all coeliac patients who have persisting malabsorption or remain symptomatic despite gluten withdrawal. This will identify patients who may have additional food hypersensitivities and those likely to develop complications of coeliac disease and may be an early marker for histiocytic lymphoma in some patients,2 allowing further investigations to be pursued. 
